Inference of gene methylation state: For each gene, the methylation state was inferred using exon methylation data only. An average exon methylation level was computed for each site (CG, CHG, CHH) across all species and samples. This methylation level varies across species, but the average across the five species is equivalent to taking the methylation level in A. thaliana (Supplementary Table S2) . The average methylation level was used for binomial tests that determine the status (gbM or UM) of individual A. thaliana and E. salsugineum genes (Takuno and Gaut 2012). P-values were corrected for multiple tests using Benjamini and Hochberg (1995) correction. A gene was inferred to be CHH (or CHG) methylated if it had more than 20 CHH (or CHG) sites and if CHH methylation was higher than expected by chance (one-sided p-value < 0.05). A gene was inferred to be gbM if it had more than 20 CG sites, if CG methylation was higher than expected by chance (p < 0.05), and if CHG and CHH methylation were not significantly higher than expected by chance (p > 0.05). A gene was inferred to be UM if it had more than 20 CG sites, if CG methylation was lower than expected by chance (p < 0.05), and if CHG and CHH methylation were not significantly higher than expected by chance (p > 0.05). We also ignored 1038 genes that were classified as promoter CG methylated -i.e., they had more CG methylation than expected by chance in the 200bp upstream from the transcription start site (p<0.05 using the overall promoter methylation level across all species and samples as the expectation).
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